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morphisms, then, given a homology decomposition D of f, we may choose a decomposition D' of f' such that 4 respects the decompositions in an evident sense. Thus in particular we may choose compatible decompositions for a cofiber map f and its cofiber F.
(2) Let cat X be the Lusternik-Schnirelmann category of X. Then we may show THEOREM: If X is a 1-connected polyhedron with exactly m nonvanishing homology groups, then catX < m + 1.
For X may be regarded as being constructed by successive attachment of cones, and each attachment increases the category by at most 1. It would be interesting to relate the category to the k'-classes. It would also be interesting to dualize the theorem.
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6 Eckmann, B., and P. J. Hilton, C. R. Acad. Sci. Paris, 246, 2993 Paris, 246, -2995 Paris, 246, (1958 Let x(t) be a stationary Markoff process in a metric space, with transition probability function P(t, x, E). It is a problem of some standing to find conditions expressed in terms of analytic properties of P(t, x, E) which are equivalent to continuity of the path functions. It is known that there are exceedingly pathological processes with continuous path functions. By considering suitable discrete state spaces it is still possible to give a natural meaning to "continuous" path function, and at the same time the fundamental theorems of K. L. Chung' show that the pathologies are eliminated if all states are stable. In dealing with continuous state spaces D. Ray4 and others have found analytic conditions which eliminate the pathologies, and it has been possible to describe large classes of processes whose path functions are continuous in the interior of the space.
The theorem below provides a solution to this problem for a large class of stationary Markoff processes whose state space is the nonnegative integers 0, 1, 2, . .. . The transition probability function of such a process is an infinite matrix P(t), with entries Pij(t) = Pr{x(t + s) = il x(s) = j}. A path function of such a process is an integer valued function x(t). It is called "continuous" if it is continuous on the right in the usual sense, and its only discontinuities are simple discontinuities with saltus h 1. The boundary here is the point at infinity. The path function may go to the boundary in a finite time, but if it does so then it either remains there permanently or else it immediately returns in a continuous way and does not suddenly reappear in a finite state.
In many interesting examples, and in all strongly transient processes, there are permanently absorbing states. Such states do not enter into the ChapmanKolomogoroff equation in an essential way. For reasons of technical convenience such states will be ignored. This has the effect that a path function x(t) is defined only over an interval 0 < t < T where the positive random variable T is the time of absorption. It also has the effect that perhaps E P1(t) < 1.
A matrix (Pij(t)), i, j > 0 will be called a regular Markoff matrix if (a) Pij(t) 2 0, E Pij(t) < 1, P(t + s) = P(t) P(s),
It is known that (a) implies the limit q1 exists and 0 < qj < + oD, and from (b) it follows that the limits ai =0 when |i-j| >1, Z ai < 0.
where X,,, Aun, cn are all > 0,XO -o < O Xn + n-Cn < 0. A regular Markoff matrix P(t) is called strictly positive of order n if all of its minors of orders < n are strictly positive for every t > 0. If P(t) is strictly positive of every finite order then P(t) is called strictly totally positive.
With these definitions we have the following THEOREM. For a regular Markoff matrix P(t) the following four conditions are equivalent.
(1) There is a realization of the process determined by P(t) whose path functions are "continuous" (everywhere, including at oo). This process has the strong Markoff property and its states form a single communicating class.
(2) P(t) is strictly totally positive.
(3) P(t) is strictly positive of order two.
(4) A = P'(0) is a strict Jacobi matrix and P'(t) = AP(t) = P(t)A. The proof that (1) implies (2) is contained in reference 3.
That (2) implies (3) The proof that (4) implies (1) leans heavily on the results of Chung.' We begin by adjoining a permanently absorbing state with index i = -1, and define for i, J.0 Pi -l(t) = 1 -E P13(t), P-1, (t) = 0, P-,--(t) = 1.
This gives a slightly enlarged matrix P(t) which is "honest" and which has only stable states. Chung has shown that such a matrix may be realized by a process y(t, w) which is separable relative to the closed sets, measurable, whose path functions are continuous on the right, and which has the strong Markoff property.
We can assume that for every w, if y (r, w) = -1 for some r > 0 then y(t, W) = -1 for all t > r. For each w let T(w) = inf {t; y(t, co) = -1} and let x(t, a) be the function defined only for 0 < t < T(co) and coinciding there with y(t, c). We take x(t, w) as a realization of the process determined by P(t), assuming of course that the arbitrary initial distribution for y(t, c) is carried by the states i > 0. for almost every w in the domain of ma. Effectively this means that no path can go from i to j without visiting each intermediate state. The above result, taken together with Theorem 4 of reference 1 (in our case all states are stable) leads to the desired implication.
We append a few remarks concerning generalizations and open questions. First it seems perfectly feasible to deal with the case when there is a stable state at cothe "extremal solutions of the second kind." 2 It seems likely that the main parts of the argument may be extended to the case of continuous diffusion on a linear interval, although the technical details may here be considerably more difficult. The proof that (4) implies (1) does not involve the notion of total positivity and in principle is not restricted to one-dimensional processes. A purely analytical proof that (4) implies (2) has been given by the authors.2 Thus the equivalence of (2), (3), and (4) In the development of the cellular slime molds, independent amoebae stream together to central collection points and the resulting sausage-shaped cell masses will migrate for varying periods of time before forming fruiting structures. In a number of species it is evident during the migration phase that the anterior cells of the mass are the cells which will make up the stalk and the posterior cells develop into the sorus, for each individual amoeba in the hind end becomes encapsulated into a spore.
In a study made some years ago Bonner' suggested, on the basis of observations with vital dyes, that the position of a cell within the migrating slug was determined by the position of the cell within the aggregation pattern; if a cell were near the center of the aggregating area it would assume an anterior position in the slug, and if a cell were at the periphery of the aggregating area it would assume a posterior position. It is now clear that the method used was totally inadequate and that there is a major rearrangement or sorting out of the cells during aggregation. The evidence for this conclusion comes from a number of previous studies which will be briefly summarized as well as from new experiments that will be presented here.
Before giving the evidence for cell realignment during the aggregation stage, it should be mentioned that there are some observations which indicate a relatively minor rearrangement in the migration stage. Raper2 was the first to show that if colorless and vitally stained migrating masses of Dictyostelium discoideum were cut in two pieces and grafted reciprocally (so that the anterior half was colored and the posterior half colorless, and vice versa) the division line between the colored and colorless regions remained fairly sharp. In repeating these experiments and watching the grafted cell mass for extended periods of time, Bonner3 showed that a few individual cells did cross the division line and it was even possible to calculate their rate of forward and backward movement.4 The number of such especially fast-or slow-moving cells was small in comparison to the total number of cells in
